Surface Acoustic Wave Device Having Improved Performance 
and Method of Making the Device 

1 Technical Field 

2 The present invention relates to surface acoustic wave (SAAV) devices. 

3 Specifically, the present invention relates to SAW devices fabricated to have high- 

4 power metallization systems. In one particular application, the present invention 

5 relates to such high power SAW devices utilized as filters within anteima duplexers. 

6 Background of the Invention 

7 A surface acoustic wave (SAW) device is an electro-mechanical conversion 

ft J 8 element that utilizes a surface wave propagating across a surface of body to convey 

ip 

9 energy between electrodes of an inter-digital transducer. When an electric signal is 
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10 supplied to one of the electrodes, the body is stressed, and the stress becomes a 

1 1 surface acoustic wave. The wave propagates on the body and causes generation of an 

12 electric signal at the other transducer. 

13 SAW devices are utilized in a wide range of applications. One example 

14 application is as a filter adapted for high energy transmission. Another example 

1 5 application is as a resonator in which a surface wave of large amplitude is present as a 

1 6 standing wave. 

17 Current SAW devices may develop issues conceming hillocks, voids, or the 

1 8 like due to metal migration that takes place within aluminimi metallized electrodes. 

1 9 The migration is due primarily to the induced stress. Such issues may readily occur 

20 for a SAW device that has very fine inter-digit fingers that provide the electrode 

21 transducer. Under such circumstances, the SAW device may experience deviation or 

22 shift away from desired frequency performance. 
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1 A SAW device that is utilized as an antenna duplexer (e.g., within a cellular 

2 handset) must be able to withstand a continuous wave with a high powder input within 

3 a high frequency region. Specifically, the metallization of the inter-digit transducer, 

4 and also the metalHzation of the bond pads and busbars, must be able to withstand 

5 such use without undue degradation of perfonnance. 

6 Metallization systems for SAW amplifier duplexers have been developed for 

7 use within the 800-900 MHz firequency band. Also, some SAW anteima duplexer 

8 devices have been developed for the 1 .8 to 2. 1 GHz frequency band. In order to 

9 provide sufficient durabihty of such SAW antenna duplexers, there have been many 

10 attempts directed toward improvement. Specifically, the attempts have been directed 

1 1 toward improved power durability. Some of the efforts have been directed toward 
§ i 12 developing new compositions of aluminum alloy. 

13 Generally, pure aluminum metal exhibits a poor antimigration property (i.e., 

14 subject to easy migration). Some of the previous work toward improvement has 

n 15 found that small amounts of dopant, such as Cu, Pd, Y, Sc, or Mg, have provided 

16 increased power durabihty. For small amounts of such dopant, device lifetime is 

17 increased. However, at a certain point, increases in the dopant amount causes an 

18 undesirable increase in electrical resistance. Thus, these related factors cause a 

19 balance between the increased lifetime and the increased electrical resistivity. 

20 Summary of the Invention 

21 In accordance with one aspect, the present invention provides a surface 

22 acoustic wave device including a transducer electrode formed on a substrate. The 

23 electrode has a plurality of layers. At least one of the layers is metal and another of 

24 the layers is a material for providing a hardening effect to the metal layer. 

25 In accordance with another aspect, the present invention provides a surface 

26 acoustic wave device that includes a transducer electrode formed on a substrate. The 

27 electrode has a plurality of layers. One of the layers is metal and another of the layers 

28 is a metal and oxygen compoimd. 
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1 In accordance with yet another aspect, the present invention provides a method 

2 of making a surface acoustic wave device. The method includes providing a substrate 

3 and creating a transducer electrode having a plurality of layers on the substrate. The 

4 step of creating the electrode includes creating a metal layer and creating a layer of a 

5 material that provides a hardening effect to the metal layer. 

6 hi accordance with still another aspect, the present invention provides a 

7 surface acoustic wave device that includes a transducer electrode. The electrode is 

8 electrically connected to a metal component that permits electrical connection of the 

9 surface acoustic wave device to an electrical device external to the surface acoustic 

10 wave device. The electrode has a metal portion of a first metallization. The 

1 1 component is of a second, different metallization. 

12 In accordance with still another aspect, the present invention provides a 

13 surface acoustic wave device that includes a transducer electrode. The electrode is 

14 electrically connected to a component that permits electrical connection of the surface 

15 acoustic wave device to an electrical device extemal to the surface acoustic wave 

16 device. The electrode has a metal portion made of a first metal. The component is 

17 made of a second, different metal. 

18 In accordance with yet still another aspect, the present invention provides a 

19 surface acoustic wave device that includes a transducer electrode. The electrode is 

20 electrically connected to a component that pemiits electrical connection of the surface 

21 acoustic wave device to an electrical device extemal to the surface acoustic wave 

22 device. The electrode has a metal portion of a first thickness. The component is a 

23 metal of a second, different thickness. 

24 hi accordance with yet still another aspect, the present invention provides a 

25 method of making a surface acoustic wave device. The method includes making a 

26 transducer electrode. The transducer electrode is made to have a metal portion of a 

27 first metallization. The method includes making a metal component, electrically 

28 connected to the electrode, that permits electrical connection of the surface acoustic 

29 wave device to an electrical device extemal to the surface acoustic wave device. The 

30 metal component is made of a second, different metallization. 
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Brief Description of the Drawings 



2 The foregoing and other features and advantages will become apparent to the 

3 person of ordinary skill in the art upon reading the following description with 

4 reference to the accompanying drawings, wherein: 

5 Fig. 1 is a plan view of a surface acoustic wave (SAW) device in accordance 

6 with the present invention; 

7 Fig. 2 is a cross-sectional view taken along line 2-2 of Fig. 1; 

8 Fig. 3 is an enlarged view of a portion shown in Fig, 2; 

9 Fig. 4 is a flow chart for a process of making a SAW device in accordance 

10 with the present invention; and 

11 Figs, 5-1 8 are sequential illustrations during the manufacture of a SAW device 
1 f 1 12 in accordance with the present invention. 
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13 Description of Example Embodiments 



14 One example of a surface acoustic wave (SAW) device 10 in accordance with 

15 the present invention is schematically shown in Fig. 1. The SAW device 10 is 

til 

16 provided on a substrate 12. The substrate 12 is planar with a flat upper (as viewed in 

17 the Figures) surface. The substrate 12 maybe of any suitable material such as quartz, 

1 8 lithium niobate, or lithium tantalate. 

19 The SAW device 10 is usable in any application such as a filter. In one 

20 specific application, the SAW device is utilized as an antenna duplex er for use in a 

21 communication device such as a cellular telephone handset. Within the example 

22 device of a telephone handset, the SAW device is relatively small due in part to the 

23 compact nature of handsets. 

24 In view of the relatively small size, the SAW device 10 includes two 

25 electrically conductive bond pads 16 and 1 8 for electrical connection of the SAW 

26 device to circuitry extemal to the SAW device. Extending from the first bond pad 16 

27 is an electrically conductive busbar 20 that is electrically connected to a first set of 

28 electrode digits 22 of an inter-digital transducer (IDT) 24. An electrically conductive 
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1 busbar 28 extends from the second bond pad 18 and is electrically connected to a 

2 second set of electrode digits 30 of the IDT 24. The first and second sets of electrode 

3 digits 22 and 30 extend in parallel relationship to each other in an interspersed fashion 

4 as is known in the SAW technology art. Also, the bond pads 16, 1 8, and the 

5 associated busbars 20, 28, are the components that permit electrical connection to the 

6 external circuitry as is known in the SAW technology art. 

7 Adjacent to the IDT 24 are first and second reflectors 34 and 36. The 

8 reflectors 34 and 36 may have construction similar to the construction of the IDT 24. 

9 However, the IDT 24 has construction that is different firom the construction of the 

10 bond pads 16, 18 and the associated busbars 20, 28. 

11 It is to be appreciated that the IDT 24 includes a metallization construction 40. 

12 Also, it is to be appreciated that the bond pads 16, 18, and busbars 20, 28 have a 

1 3 metallization construction 42. However, the metallization 40 of the IDT 24 is 

14 different from the metallization 42 of the bond pads and busbars 16, 18, 20, and 28. 

15 As seen in Figs. 1 and 2, one example of a difference in the metallizations 40, 42 is 

16 illustrated. The different metallizations 40, 42 allow the IDT 24 to operate with 

17 desired parameters, and yet allow flow of electricity through the bond pads 16, 18 and 

18 busbars 20, 28 without imdue restriction. Thus, in accordance with one aspect of the 

19 present invention and unlike known SAW devices, the IDT 24 is constructed with a 

20 different metallization 40 as compared to the metallization 42 of the bond pads 16, 18 

21 and busbars 20, 28. 

22 The difference in the two metallizations 40, 42 may be any difference that 

23 permits desired operation of the IDT 24 and also provides acceptable conductivity 

24 through the bond pads 16, 18 and the busbars 20, 28. In the example shown in Figs. 1 

25 and 2, the different metallizations 40, 42 include differences in size of metal layers for 

26 the IDT 24 and the bond pads 16, 18 and the busbars 20, 28. The difference may be 

27 accomplished by differences in height of the metal layers. Specifically, the 

28 metallization 40 has a height HI, and the metallization 42 has a height H2 that is 

29 greater than H 1 . 

30 Fig. 3 shows one example of the first metallization 40 that is utilized in the 

31 production of the inter-digital transducer 24. Specifically, a single electrode digit 22N 

5 



of the first set of digits 22 is shown. The shown example metallization 40 includes a 
plurality of metal layers to provide a vertical stack. It is to be appreciated that the 
number of layers and the type of metal within the layers may be varied in accordance 
with the present invention, 
i^^^^ l / 5 Turning to the example, the metalUzation 40 includes a first layer 44 (i.e., a 

sublayer) that includes titanium or another metal and that is adhered to the substrate 
12. On top of the sublayer 44 is a second layer 46 that includes alxmiinum or 
aluminum alloy, and aluminum oxide (AI2O3). The aluminum alloy may contain 
copper or magnesiumand may form a solid solution (e.g. Al-Cu, Al-Mg). A next (i.e., 
third) layer 48 includes an totermetallic compound (e.g., CUAI2, MgAlg). This layer 
48 is very thin and is formea by diffusion on the interface between the second layer 46 
and the fourth layer 50. Aniintermediate (i.e., fourth) layer 50 includes a single metal 
sxich as copper or magnesiuj|[i. 
'i^ 14 A fifth layer 52 include^ an intermetallic compound. The compound may be 

the same mtermetallic compouj^d as the third layer (e.g., CUAI2, MgAl3). A sixth 
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layer 54 includes aluminum or 
the same as the second layer (e 



ialuminum oxide (AI2O3). The solid solution maybe 
ig, Al-Cu, Al-Mg). a solidized solution (e.g., Al-Cu, 
Al-Mg). Each of the plurality 4f layers 44-54 has at least a portion (e.g., 48A or 54A) 
that extends parallel to the planar surface of the substrate 12. 

One of the issues that must be considered with any SAW device is the usable 
life that is provided by the inter-digital transducer. Specifically, during use, the digits 
of the inter-digital transducer are subjected to piezoelectric forces that may cause 
degradation of the digits. In particular, it is possible for aluminum to migrate. 

Within the example shown in Fig, 3, the several layers of the first 
metallization are created such that at least some of the upper or subsequent layers 
(e.g., 48 or 54) have portions (e.g., 48B or 54B) that extend at least partially about 
lower or previous layers. These portions (e.g., 48B or 54B) extend transverse to the 
plane of the substrate 12. As such, these transverse portions (e.g., 48B or 54B) 
provide a lateral (e.g., sideways) stacking relative to the substrate 12. The lateral 
stacking extends about at least one layer (e.g., the second layer) that includes 
aluminum, alone or in a compound or combination. The lateral stacking improves the 
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1 resistance to migration of aluminum within the DDT 24. In the illustrated example, 

2 layers 48-52 provide the lateral stacking. 

3 A top or last (e.g., seventh) layer 56 is provided on an outermost periphery of 

4 the electrode digit 22N. The top layer 56 provides a passivation effect. The material 

5 of the top layer 56 may be silicon dioxide (Si02) or aluminum oxide (AI2O3). Similar 

6 to some (e.g., the upper layers 48-54) of the previous layers, the top layer 56 includes 

7 a portion 56 A that extends parallel to the plane of the substrate 12 and a portion 56B 

8 that extend transversely to the plane of the substrate. The transverse portion 56B 

9 extends down along the sides of the electrode digit 22N to the substrate 12. As such, 
10 the transverse portion 56B may be considered to be part of the lateral stacking. 

1:1 1 1 With the transverse portion 56B extending to the substrate 1 2, the top layer 56 

pi 12 encloses the previous metal layers 44-54 therein. However, it is to be noted that the 

f'! 13 material (e.g., SIO2 or AI2O3) of the top layer 56 does not extend significantly along 

|f1 14 the substrate 12. Specifically, the material only extends down to engage the 

J" 15 substrate 12 sufficiently to confine the metal layers 44-54 and thus define the 

16 electrode digit 22N. 

rii 

tl 17 Focusing specifically on the second la>^r 46, which contains aluminum or 

f| 18 aliuninimi alloj^ and aluminum oxide, it is again to be noted that pure metal 

19 aluminum has a poor antimigration property. Accordingly, another aspect of the 

20 present invention is the presence of aluminum oxide. Also, this aspect of the 

21 invention includes the utilization of oxygen during creation of the IDT 24 to provide 

22 the aluminum oxide within the second layer 46. Oxygen is permitted to interact with 

23 the aluminum to provide the aluminum oxide. In one example, the oxygen is 

24 provided via the presence of water (e.g., water vapor) during creation of the second 

25 layer 46 or via the presence of pure oxygen. 

26 In one example, the alimiinum oxide tends to have a greater concentration near 

27 the outer periphery surfaces (e.g., top, left, and right as shown in Fig. 3) of the second 

28 layer 46. The presence of alumintmi oxide in the second layer 46 helps to inhibit 

29 migration of the aluminum metal. This is referred to as a hardening effect. With the 

30 aluminum oxide tending to be on the outer periphery of the second layer 46, it can be 

3 1 considered that the aluminum oxide creates yet another layer. This layer may be a 
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1 film. Further, this layer may be considered a sublayer within the second layer 46 and 

2 as such is not specifically identified as a layer in the drawings, but could be 

3 considered to be represented by the outer periphery line of the second layer 46. 

4 Moreover, the transition of a pure metal (aluminum or aluminum alloy) to such an 

5 aluminum oxide sublayer may be a gradual, progressive transition. Nonetheless, the 

6 aluminum oxide can provide a hardening layer that provides the hardening effect to 

7 the alxmainum and prevents migration of the aluminum. 

8 It is to be appreciated that such a hardening layer or sublayer can be utilized in 

9 any of the upper, subsequent layers. For example, any of the layers (e.g., the third 48 

10 or the fifth 52) that contains aluminum or a compound metal with aluminum as a 

1 1 component can be hardened via the introduction of oxygen to create a metal oxide 

12 within that layer. This includes the top or outermost layer 56 that is identified as the 

13 passivation layer. Thus, any of the layers can provide the hardening effect to 

14 aluminum metal and prevent migration. 

15 It is to be understood that the construction of the electrode digit 22N shown in 

16 Fig. 3 may be modified to include different metals and alloys, different layers, 

17 different numbers of layers, different constructions with regard to lateral stacking and 

18 hardening layers, all within the scope of the present invention. For example, the 

19 metallization 40 of the electrode digit 22N may include a single layer of metal that is 

20 aluminum or aluminum alloy with the presence of aluminum oxide (AI2O3). Such a 

21 metallization does not rely upon lateral stacking for the improved antimigration 

22 properties. The hardening effect provides for the improved antimigration properties. 

23 Still another example of the metallization 40 includes alternating layers of 

24 aluminum or aluminum alloy, and aluminum oxide (AI2O3). Such a metallization may 

25 have five layers, with an aluminum or aluminum alloy layer being the first layer, 

26 Lateral stacking can be utilized for such a plurality of layers. 

27 A third example of the metallization 40 is alternating layers of aluminum or 

28 aluminum alloy, and aluminum or aluminum alloy with aluminum oxide sublayers. 

29 Again, the sublayers do not have clear definition boundaries between the metal 

30 (alumimun or alrmiinum alloy) and the aluminum oxide, but rather a progressive 

3 1 transition between the two. Such a metallization may have five layers, with an 
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1 aluminum or aluminum alloy layer being the first layer. Lateral stacking can be 

2 utilized for such a plurality of layers. As yet another example of the metallization 40, 

3 alternating layers of aluminum or aluminum alloy, with aluminum oxide, are provided 

4 with the other layers being copper or magnesium. Such a metallization may have five 

5 layers, with an aluminum or aluminum alloy layer being the first layer. Lateral 

6 stacking can be utilized for such a plurality of layers. Again, the hardening effect 

7 improves the antimigration properties. 

8 In view of the discussion so far, it is to be appreciated that the present 

9 invention provides various features and aspects that are directed to improvements in 

10 the performance and life of the IDT 24. Still other features and aspects that are 

1 1 directed to improvements in the performance and life of the IDT 24 are provided by 

1 2 the present invention. 

13 As mentioned, the bond pad 16 (Fig. 2) and the busbar 20 has a different 

14 metallization 42 compared to the metallization 40 of the IDT 24. It is to be 

15 appreciated that although aluminum or aluminum alloy is a useful metal within the 

16 IDT 24, aluminum and aluminum alloys do not have superior conductivity. As such, 

17 another aspect of the present invention provides for the avoidance of relying solely 

18 upon aluminum or aluminum alloy within the bond pads 16, 1 8 and the 

19 busbars 20, 28. In the example shown in Fig. 2, the metallization 42 of the bond 

20 pads 16, 18, and the busbars 20, 28 includes a silver layer 60 in addition to the metal 

21 layers of the first metalUzation 40. Of course it is to be appreciated that the 

22 metallization 42 may have a different construction (e.g., not including the metal layers 

23 of the first metallization 40 and possibly being just gold or other highly conductive 

24 metal). As an indication of the benefits provided by the use of different 

25 metallizations 40 and 42, the following chart provides a few examples: 
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wherein, R^t is the resistance provided solely by the IDT 24, and Rtqt is the 
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resistance of the entire SAW device 10. 
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The SAW device 10 in accordance with the present invention may be made by 
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any suitable technique. Certain techniques may more readily provide some of the 
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construction features of the present invention. In particular, metal lift-off fabrication 
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techniques more readily provide for some of the structural features of the present 
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invention. The advantage of metal lift-off techniques may thus provide the present 




8 


invention better than other techniques such as dry etching. However, it is to be 
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appreciated that metal lift-off fabrication techniques are not intended as a limitation 
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on the structural features of the present invention. As such, the structural features of 


m 


11 


the present invention may be made by any suitable technique. 


m 


12 


The flow chart of Fig. 4 illustrates one example process 100 in accordance 


in 


13 


with the present invention. The example includes metal lift-off techniques. At 


§ s ? 


14 


step 102, the substrate 12 is provided. The substrate 12 is chemically cleaned at 


m 


15 


step 104. 


n 
ru 
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At step 106, the top or front surface of the substrate 12 is coated with a 
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photoresist material. The coating is in preparation for a first lithography processing 


CI 


18 


sequence for creation of the DDT 24. At step 108, the photoresist material is exposed 




19 


utilizing a first mask. The mask is configured for production of the IDT 24. The 




20 


mask may also include regions utilized to produce the first and second reflectors 34 




21 


and 36. Still further, the mask may also include regions utilized to produce the bond 




22 


pads 16, 18 and the busbars 20, 28. The photoresist material is developed at step 110. 




23 


The developing removes the photoresist material at the locations for the IDT 24, and 




24 


if desired, the first and second reflectors 34 and 36, and the bond pads 16, 18 and the 




25 


busbars 20, 28. 




26 


At step 1 12, the first metallization arrangement (e.g., for metallization 40) is 




27 


provided onto the developed photoresist (i.e., with pertinent areas of the photoresist 




28 


removed). In one example, the provision is via evaporation deposition of the metal 




29 


material(s). The first metallization arrangement may have any of the above- 




30 


mentioned constructions with regard to one or more layers (e.g., 46-54) and different 




31 


materials. In one example, the first metallization arrangement is 2000 to 4000 
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1 angstroms thick. 

2 Again, in the illustrated example, the first metallization arrangement goes 

3 toward providing the IDT 24 and a first part of the bond pads 1 6, 1 8 and the 

4 busbars 20, 28. Within step 112, the formation of one or more aluminum oxide 

5 sublayers or films occurs via the introduction of water vapor or pure oxygen during 

6 evaporation of aluminum or aluminum alloy. 

7 At step 114, the silicon dioxide layer (SiOj) or aluminum oxide layer (AI2O3) 

8 top, passivation layer 56 is created. In one example, the top, passivation layer 56 may 

9 be created via physical vapor deposition (PVD) and also maybe 100 to 500 angstroms 

10 thick. Further, in the presented example, the top layer 56 is provided at the areas for 

1 1 the IDT 24, and at least initially for the bond pads 16, 18 and the busbars 20, 28. 

12 At step 116, the developed photoresist material is removed via the use of 

13 acetone or the like. The undesired metal that is present upon the photoresist material 

14 and not adhered to the substrate 12 is removed with the removed photoresist material. 

15 This step 1 16 is referred to as a first lift-off step. 

16 Again, the upper face of the substrate 12, with the first metallization 

17 arrangement and the top layer 56 in place, is coated with a photoresist material at 

18 step 118. Step 118 begins a second photolithography processing sequence. At 

19 step 120, the photoresist material is exposed utilizing another mask. The mask is such 

20 that exposure is used to provide areas for the bond pads 16, 18 and the busbars 20, 28. 

21 At step 122, the photoresist material is developed. Accordingly, the photoresist 

22 material at the areas of the bond pads 16, 18 and the busbars 20, 28 is removed to 

23 expose the silicon dioxide layer or aluminum oxide layer at the areas for creation of 

24 the bond pads and busbars. 

25 At step 124, the silicon dioxide layer is etched away at the areas for the bond 

26 pads 16, 18 and the busbars 20, 28. Accordingly, in the provided example, the first 

27 metallization arrangement (e.g., the first metallization 40) is exposed at the areas for 

28 the bond pads 16, 18 and the busbars 20, 28. At step 126, a second metallization 

29 arrangement is deposited onto the exposed face. In one example, the second 

30 metallization arrangement provides material at a thickness of 1 to 2 micrometers. The 

31 second metal arrangement in conjunction with the first metal arrangement at the areas 



11 



1 of the bond pads 1 6, 1 8 and the busbars 20, 28 provide the second metallization 42 

2 that comprise the bond pads and busbars. 

3 At step 128, the photoresist material is removed along with any metal upon the 

4 photoresist material (i.e., metal not at the areas for the bond pads and busbars). The 

5 removal of the photoresist material is via acetone or the like and can be referred to as 

6 a second lift-off At step 130, the SAW device 10 is tested via a probe for 

7 determining frequency and needed frequency adjustment. At step 132, the silicon 

8 dioxide top layer or aluminum oxide top layer 56 can be trimmed via reactive ion 

9 etching or ion milling to make any adjustments needed for ensuring that the SAW 

10 device operates at a desired frequency. 

1 1 Figs. 5-18 provide visual illustration of the process 100 of Fig. 4. It is to be 
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^ 12 appreciated that Figs. 5-18 may not truly represent a cross-section of the SAW 

13 device 10 of Fig. 1 . Figs. 5-18 are provided merely to show the different construction 

Ij'J; 14 techniques utilized to create the IDT 24 aad the bond pads 1 6, 1 8 and the 

lin 15 busbars 20, 28. 

;] 16 Fig. 5 shows the substrate 12 provided at step 102. Fig. 6 illustrates the 

17 coating of photoresist material 210 provided at step 106. The exposure (e.g., via 

18 applied energy 212 and a mask 214) of the photoresist material 210 at step 108 is 
f y 19 illustrated within Fig. 7. 

20 Fig. 8 illustrates the remaining photoresist material 216 as per step 110. It 

2 1 should be noted that the remaining photoresist material 216 has a slightly inverted 

22 taper 218 (i.e., taper inward toward the bottom). This taper 218 may aid in the 

23 production of the lateral stacking within the first metallization 40 used within the 

24 IDT 24. Again, although such a processing sequence is useful in the creation of the 

25 IDT 24 of the present invention, the IDT of the present invention may be created by 

26 other means. 

27 Fig. 9 illustrates the depositing (e.g., via evaporation) of the first metallization 

28 arrangement for the first metallization 40. As shown in Fig. 9, the first metallization 

29 arrangement includes the sloped or tapering surfaces 222 that aid in provision of the 

30 lateral stacking at the IDT 24. Note that metal can be deposited upon the remaining 

31 photoresist material 216. Also, it is to be noted that oxygen, possibly via water vapor 
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or pure oxygen 224, is introduced during deposition of one or more 
aluminum/aluminum alloy layers. 
^yM^l^ 3 The formation of the silicon dioxide top layer or aluminumoxide top layer 56 

is shown in Fig. lOi The removal of the remaining photoresist material 216 at step 
1 16 is schematically shown in Fig. 11. The coating of photoresist material 228 of step 
1 1 8 is shown in Fig| 12. 

Fig. 13 shows the exposure (e.g., via applied energy 230 and a mask 232) of 
the photoresist material 228 for step 120. Note that the mask 232 permits exposure of 
the photoresist material 228 in areas for the bond pads 16, 18 and the busbars 20, 28. 
The developing of photoresist material at step 122 is shown in Fig. 14. As can be 
seen in Fig. 14, the remaining photoresist material 234 is removed from the areas for 
the bond pads 16, 18 and busbars 20, 28. Note that the remaining photoresist 
material 234 temporarily covers the area of the IDT 24. 

The etching of silicon dioxide or aluminum oxide of the top layer 56 at step 
124 is shown in Fig. 15. The etching is via applied reactive ions 238 or wet process. 
The depositing of the second metal arrangement of step 126 is shown in Fig. 16. As 
can be seen in Fig. 16, the second metal arrangement is applied directly to the first 
metal arrangement at the areas of the bond pads 16, 18 and busbars 20, 28. 
Accordingly, the first and second metal arrangements together comprise the second 
metallization 42 that provides the bond pads 16, 18 and busbars 20, 28. 

The removal of the remaining photoresist material 234 at step 128 is shown in 
Fig. 17. The trimming of the silicon dioxide of the top layer 56 by reactive ion 
etching 240 is shown in Fig. 18. 

From the above description of the present invention, persons skilled in the art 
will perceive improvements, changes, and modifications. Such improvements, 
changes, and modifications within the skill of the art are intended to be covered by the 
appended claims. 
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